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Food is indispensable necessities in human life, different food has different
characteristics and ingredient, all of these have a significant influence on human
health. In recent years, the problems of food safety draw widespread public
attention in China. Food analysis is complex due to the great variety and multiple
ingredients. High resolution Nuclear Magnetic Resonance (NMR) technology
combined with pattern recognition methods is widely used in the food research.
Compare with the traditional detection method, NMR has some advantages on
simple sample preparation, non-destructive and high-sensitivity, and has widely
used and developed in the research of food science.
Alcoholic drink is a kind of liquid food, which has many complex components, and
suitable for researching by using NMR technique. Recently, the study on beer
using NMR mainly focused on the qualitative analysis. While, there are no global
studies on all the compounds in beer. White spirit is a kind of special wine in
China. In general, white spirit is mainly composed of ethanol and water, and the
trace elements in white spirit determine the taste and flavor of the liquor. For
these decades, many researches have been developed in this area, chemical
analysis and gas chromatography analysis were employed to determine the main
chemical standards (including the content range of the trace elements). However,
there are less interesting on trace elements analysis between different kinds of
white spirit using NMR.
In this thesis, NMR combined with multivariate pattern recognition method
including principal components analysis (PCA) and Fisher discriminant, were
employed to analyze the different composition in order to qualitative or
quantitative analysis of trace composition and brand identification in beer and
white spirit. The main works were summarized as follows:













field are briefly introduced in this thesis. The contents and methods of liquor
research are summarized, and the significance and content of this study are
presented.
Secondly, the chemical components in Tsingtao, Snow, Xuejin and Huiquang
beer samples from Fujian were quantitatively analyzed by using 1H NMR
spectroscopy, and their differential components were identified by multivariate
statistical analysis with a consequence of the variations in 26 chemical
components including sugar, amino acids and organic acids. Quantitative analysis
of 28 principal components which include maltose, glucose, alanine, acetic acid,
glycine and pyruvate were carried out to confirm the compositional differences
between these four kinds of beer and understand their influence on the special
flavor of beer. Furthermore, the Fisher classification discriminant model was
successfully established the classification method of different brands of beer.
Thirdly, based on the previous study methods of the beer, new experiment
design, methods and parameters were optimized in order to suppress the strong
multiple solvent peak (i.e. peak of water and ethanol), and obtain the high
resolution NMR profiling of trace components in Chinese white spirits with high
alcohol content. Further study was carried out to qualitatively analyzed the trace
differential components between different white spirits by using multivariate
statistical methods (PCA). Then, the Fisher discriminant model was also
developed for the classificatory analysis between different brand Chinese white
spirits, and validated the feasible of this model in white spirits analysis.
NMR techniques combined with multivariate statistical methods and Fisher
discriminant model provided a new method for comprehensive analysis of
complex liquid food samples, which can not only clarify the chemical compositions
in different samples, but also identify characteristic components quickly. With the
development of NMR techniques, it will be widely used in food science in the
future.
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